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Figure 67. Frequency distribution of average forest productivity index rating for forested
parcels per township.
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Figure 68. Frequency distribution of average forest productivity index rating for forested
parcels over 20 acres per township.
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Figures 67 and 68, illustrating average forest productivity index rating per township, and

are very similar. Considering only forested parcels 20 acres or more in size (versus all

forest land regardless of parcel size) does not have a significant impact on a township's

overall FPI index. Most townships have a rating of zero, again because FPI rating data was

not available. There are a few townships distributed across the ratings from 1 to 80.

Summary Observations of the Multi-County Analysis

The extensive series of maps and graphs created from the data allowed us to visually

display and examine several important physical and economic dimensions of private

forest land across the ten county study area. From these maps, relationships were visually

discerned between average parcel size, amount of forest land, and total parcels per

township. Recognizing the disadvantages associated with average parcel size as an

indicator of parcelization, this metric can visually represent important changes that are

occurring across a large landscape. From the data, it appears that townships with smaller

average parcel sizes most often have the highest numbers of total parcels. Interesting

patterns also emerge when analyzing parcels' adjacency to water, roads, and public lands.

Surprisingly, the rate of adjacency to water does not drastically change when parcels

under 20 acres in size are removed from the analysis. We had expected the effects of

small parcels next to lakes to have a more pronounced effect on the level of parcelization

within a forested landscape. Moreover, the histograms show that the difference between

the analysis done using all private, forested parcels and that done using private, forested

parcels 20 acres or more is minor regardless of the driver that was being graphed. These

observations suggest that there are specific drivers of parcelization, regardless of the size

of a parcel. The statistical analysis that follows is able to lend itself to more conclusive

determinations than the visual analysis alone.

Characterizing a Parcelized Landscape

One of the main goals of this study was to describe a parcelized landscape, as well as site

and proximity factors associated with a parcelized landscape. Most research has

characterized forest parcelization according to average parcel size. However, results from

the preceding analysis indicate the use of average parcel size as a measure of

parcelization may not accurately portray the distribution of parcel sizes and number of

parcels across a landscape. For example, Figure 69 illustrates how using mean parcel size

can present very different characterizations of forest land parcelization. The acreage of

private forest land represented in these two figures is very different, even though both

townships have nearly identical average parcel size. The Crow Wing township in Figure 69

contains 157 private forest land parcels - 133 more than is contained in the Cook County
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township. Yet, if average parcel size is used to characterize a parcelized landscape, these

two townships would be considered nearly equivalent (mean parcel size of 83.46 and

83.05, respectively). As is obvious from these two figures, the two townships are quite

distinct in terms of the degree to which each is parcelized. In the Crow Wing County

township, nearly three-quarters of its land covered in private forest land, while private

forests contained in the Cook County township covers only 9% of the township's land

area.

Another problem with using average parcel size as a measure of a parcelized landscape is

its inability to account for the distribution of individual parcel size. The two hypothetical

landscapes portrayed in Figure 70 contain the same land area, number of parcels, and

average parcel size. Using average parcel size as a metric to describe a parcelized

landscape would have described these two hypothetical landscapes as identical, yet they

illustrate very different pictures of parcelization. With its entire area covered by small

parcels, by most measures, landscape B would be considered to be more parcelized than

landscape A, in which small acreage parcels only cover a small portion of its land area.

Figure 69. Townships in Crow Wing and Cook counties with nearly equal average parcel
size.
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Figure 70. Two landscapes with the same area, number of parcels, and average parcel
size.

A few researchers have used metrics other than mean parcel size to describe forest land

parcelization. Pan, Zhang, and Majumdar (2009) used a Gini-coefficient to model county

timberland distribution, plotting the cumulative percent of forestland against the

cumulative percent of forestland owners to create their Gini-index. This index measures

the statistical dispersion of forested land across a geographic area. We felt using a Gini­

coefficient could result in a misleading characterization of parcelization, as this metric

focuses more on the area in the tail of the dispersion graph, rather than on the majority of

the area. Focusing only on the area in the tail of the graph skews the meaning of what is

attempting to be explained-the extent of parcelization in forestland parcels. A township

with a very large distribution of parcel sizes could have the same Gini- coefficient number

as a township with a very narrow distribution in parcel size.

Proposed New Measure of a Parcelized Landscape

To account for the distributional and spatial problems associated with using average

parcel size, a new metric was developed to measure the extent to which a forest

landscape is parcelized, taking into consideration specific features of a forest landscape.

This metric can be expressed as follows:

percent of acres < a specified acre threshold x total private forest land acres
mean parcel size

which simplifies to:

percent of acres < a specified acre threshold x number of private forest land parcels
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This metric makes two adjustments to average parcel size to better account for the

distributional and spatial variability of a parcelized landscape, as illustrated in Figures 69­

70. To address the acreage distributional problem, the percent of acres attributed to

parcels within a forested landscape (e.g., township) that are less than a threshold acreage

value is included. Although the selection of a threshold acreage value is arbitrary, the

threshold value suggests the size of parcels that could be associated with a parcelized

landscape. To illustrate, assume two landscapes have an average parcel size of 15 acres,

yet 90% of the area in one landscape contains parcels less than 20 acres in size (the

threshold value used in this case) while only 20% of the other landscape's area has parcels

less than 20 acres in size. By adjusting each township's average parcel size to account for

the percent of acres in parcels less than 20 acres produces very different measures of a

parcelization (i.e., 0.06 for the township with 90% of its land in parcels less than 20 acres

versus 0.013 for the township with 20% of its land area containing parcels less than 20

acres in size).

Similarly, the new metric accounts for the spatial extent of a forested landscape by

multiplying by the total forest acres per township. The formula accounts for the areal

extent of forested landscapes, as the value of the proposed new parcelization metric

increases with the size (area) of the forested landscape.

Using the formula described above, a higher value represents a higher level of

parcelization (i.e., decreasing the average parcel size, increasing the percent of the

landscape in smaller parcels, or increasing the area of the landscape will all increase the

value of this new parcelization metric).

While we suggest this metric is an improvement over using average parcel size to describe

a parcelized landscape, it has its shortcomings. One is that the specific threshold acreage

value selected can impact the value of the parcelization metric. For example, assume

each of the two landscapes illustrated in Figure 70 is 144 acres. Each has 13 parcels and

an average parcel size of 11.08 acres. Landscape A contains one 132 acre parcel, and

twelve 1 acre parcels. Landscape B has eleven 12 acre parcels, and two 6 acre parcels.

For most reasonable acreage threshold values (i.e., those that are not extremely small),

the proposed new metric characterizes landscape A as being less parcelized than

landscape B (i.e., the calculated metric for landscape A is smaller than for landscape B).

However, using any threshold acreage value smaller than 6 acres will characterize

landscape A as a more parcelized landscape than landscape B. This points to the

somewhat subjective nature of selecting a parcel size below which a landscape is

considered parcelized.

70 I P age Appendix E - Parcelization Assessment



Characterizing what constitutes a parcelized landscape is also dependent on the spatial

arrangement and associated amenity features of the landscape. For example, landscape

A in Figure 70 may be considered more parcelized if the row of small parcels is on a lake

shore and one is concerned with run-off issues. Conversely, landscape B may be

considered more parcelized if focusing on wildlife habitat fragmentation. This limitation

notwithstanding, we suggest the proposed metric is a substantial improvement over

average parcel size to characterize a parcelized landscape.

Applying the Parcelization Metric to the Study Data

Ordinary least squares (OLS) regression was used to test this new proposed metric for

describing a parcelized landscape. Using the percent change in population, net effective

tax rate, estimated market value, adjacency to public water, adjacency to public land,

adjacency to public roads, and adjacency to a city as independent variables, both mean

parcel size within a township and the proposed new parcelization metric were tested as

dependent variables.

Diagnostic tests of the data indicated OLS model assumptions (e.g., linearity, constant

variance, independence and normal distribution of error terms) were not substantially

compromised. Other important aspects of the models used to test the new parcelization

metric:

• Townships are the unit of analysis. The PivotTable function in Microsoft Excel 2007

was used to aggregate individual parcel data up to the township level.

• The independent variables were chosen based on findings from previous research

suggesting they are associated with parcelization. When reviewing previous

studies of parcelization, several characteristics were consistently used to identify

associations of parcelization: proximity to water, public land, metropolitan areas,

access availability (roads), population, tax rates, and development. Limited by data

availability, we incorporated those proxy variables for the associations thought to

be most influential.

• Two analyses of the data were conducted depending on whether private forest

land was considered to be: 1) at least one acre; and 2) at leas 20 acres. These two

levels of analysis were used to test whether there is a large effect from shoreland

development, which tends to include small parcels.

• All analyses were conducted using PASW 17.0.3 software (SPSS).
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Table 1 identifies the independent variables used in the regressions. Table 4, located in

Appendix E-1, contains descriptive statistics for all independent variables from data

including all private, forested parcels. Table 5, also located in Appendix E-1, contains

descriptive statistics for all independent variables from data including all private, forested

parcels 20 acres or more in size.

Table 1. Variables from dataset hypothesized to be associated with a parcelized
landscape.

Variable Description Hypothesized Effect

on Parcelization

% Change in Percent change in population per township Positive
Population 96-06 from 1996-2006

Average of Average total net effective tax rate per Positive
totalner township

Totemv08 Average total estimated market value per Positive
township

% of adLiakeacre Percent of private, forested acres adjacent Positive
to public waters

%of Percent of private, forested acres adjacent Positive
adj pblclnacre to public land

% of adLroadacre Percent of private, forested acres adjacent Positive
to public roads

% of 1600macres Percent of private, forested acres within Positive
1,600 meters of a city
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OLS Models Developed - All Forest Land

The following describes the four OLS models that were developed to identify associations

between different measures of a parcelized forested landscape and various parcel-level

data (e.g., value, proximity characteristics), aggregated to the township. All four models

included all private forest land in the analysis. The left hand side (LHS) variables for these

four models include mean parcel size and three new parcelized landscape metrics

(incorporating 80,60, and 40 acre threshold levels) and are described as follows:

Average parcel size =f(change in population from 1996-2006, net effective tax rote, total

estimated market value, adjacency to public waters, adjacency to public lands, adjacency

to public roads, within 1600m of a city).

(percent of acres in parcels under 80 acres /average parcel size)*total forest acres
=f(change in population from 1996-2006, net effective tax rate, total estimated market
value, adjacency to public waters, adjacency to public lands, adjacency to public roads,
within 1600m of a city).

(percent of acres in parcels under 60 acres /average parcel size)*total forest acres
=f(change in population from 1996-2006, net effective tax rate, total estimated market
value, adjacency to public waters, adjacency to public lands, adjacency to public roads,
within 1600m of a city).

(percent of acres in parcels under 40 acres /average parcel size)*total forest acres
=f(change in population from 1996-2006, net effective tax rate, total estimated market
value, adjacency to public waters, adjacency to public lands, adjacency to public roads,
within 1600m of a city).

Table 2 contains the results of these four models. Independent variables with a p-value ::;

0.05 are considered statistically significant. A positive coefficient that is statistically

significant means that as that variable increases in value, the dependent variable

increases (meaning a more parcelized landscape). Conversely, a negative coefficient that

is statistically significant means that as that variable decreases in value, the dependent

variable decreases (meaning a less parcelized landscape).

In Table 2, only percent change in population from 1996-2006 is statistically significant for

Modell, using average parcel size as the dependent variable. In Models II-IV, percent

change in population is also statistically significant. This indicates that as population

increases, so does parcelization, as the sign on the independent variable is positive.

Percent of acreage adjacent to public water is also significant in Models II-IV. Again, the

sign on all three models is positive, indicating that as more acreage is adjacent to water,

the landscape becomes more parcelized.
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Table 2. Regressions results using all forested parcels at least one acre.

Model II III IV
Variable Average parcel size 80 acres 60 acres 40 acres

Coeff. SE p·Yal Coeff, SE p·Yal Coeff, SE p-Yal Coeff. SE p-Yal

%Change in -1.481 OW o.ooe 2.250 0.43C o.ooe 1.872 0.375 o.ooe 1.386 0.311 o.ooe
population

96-

Average 2632.18 0.874 1441.597 3336.48 0.66( 1028.427 2896.65 0.72: 1061.409 2367.56 0.651

of 417.890 4 6 4 2

totemv08 am o.ooe 0.51: 0.000 o.ooe o.ooe 0.000 o.ooe o.ooe 0.000 o,ooe o.OGe
%of -0.121 0.225 0.581 0.826 0.29C 0.Q05 0.730 0.25: O.OOL 0.548 0.20E 0.005

adjJakeacr

%of -0.04( -0.055 0.214 -0.024 0.18C 0.8% -0,026 0.153 0.861

adLpbldnacr

%of 0.061 0.382 0.265 0.33! 0.210 0.27: 0.44(

adLroadacr

of -0.31: 0.595 0.541 0.389 0.16C
1600macre

(Constant) -32.204 -31.977 0.26C

R2 0.370 0.375 0.376

Adjusted R2 0.357 0.363 0.364
F-Statistic

Model p-Val 0.000 0.000
n 358.000
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Figures 71-73 illustrate various characterizations of parcelized forest landscapes across

the ten county study area using the proposed new metric of a parcelized landscape.

Percent

0.0 - 2.8

2.9 - 14.5

lUI - 55.a

_ 55.9 - 827.2

o 9a.000 Meters
I I I I I I I I I

Figure 71. Extent of private forest land parcelization by township across the ten county
study area as estimated by the new parcelization metric (40 acre threshold). Darker
shading indicates a more parcelized landscape.
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Figure 72. Extent of private forest land parcelization by township across the ten county
study area as estimated by the new parcelization metric (60 acre threshold). Darker
shading indicates a more parcelized landscape.
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Figure 73. Extent of private forest land parcelization by township across the ten county
study area as estimated by the new parcelization metric (80 acre threshold). Darker
shading indicates a more parcelized landscape.
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OlS Models Developed - All Forest land in Parcels 20 Acres or More in Size

The results shown in Table 3 are from OLS regressions using data from private forested

parcels 20 acres in size. Each regression corresponds to one of the previous regressions

that used data from all private, forested parcels. The four previous models were

replicated with the dataset truncated at all private, forested parcels over 20 acres in size.

Table 3. Regression results using fore~ted parcels at least 20 acres.
~loJeI I III

Variable Average Parcel Size acres 60 acres acres

Coeff. SE p-Val Coeff. SE p-Val Coeff. SE p-Val Coeff. SE p-Val
%Chan!,,,, in -1.830 0.382 0.000 0.362 0.06~ 0.000 0.262 0.030 0.000

population 96-

06

Average of 75~.503 2875.59~ 0.79.) -~6.289 ~81.569 0.923 0.886

totalner

totcml'08 0.000 0.000 0.2~5 0.000

%of 0.616 0.239 0.011 O.O~O

aJUakcacrc
ol'er 20

%of -0.071 0.180 0.030 0.03~ 0.029 0.014
aJi_pblclnacrc

o\'er 20

of -0.06~ 0.319 0.05~ 0.087 0.030 0.0~6 0.025
aJi_roaJacrc

over 20 acre~

%of 1600macre -0.312 0.3~9 0.069 0.059 0.055 0.035
(wer 20 acr{.'~

R2 107.509

Adjusted 0.072

F-Statistic
0.053 0.150 0.15~

Model p 3.932 1O.1~7 10.327

n
0.000 0.000 0.000

The variable percent change in population is significant in all four models and total

estimated market value is a significant predictor in Models II-IV. However, the population

change variable has a negative influence in the Modell, and a positive influence in the

other 3 models. This suggests that when using average parcel size as the left hand side

variable increases in population decrease the probability of a parcel being parcelized. That

is counterintuitive to most beliefs regarding population increases and parcelization.

Percent of acres adjacent to public land is significant in Model IV but not the other three

models. Percent of acres adjacent to public roads is significant and positive for Models II

and III, but not the other two models.
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Figures 74-76 illustrate various characterizations of parcelized forest landscapes across

the ten county study area using the proposed new metric of a parcelized landscape when

only 20+ acre forested parcels are included.

Percent

o 9S.000 Meters
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_ 12.2-77.9
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Figure 75. Extent of private forest land parcelization by township across the ten county
study area as estimated by the new parcelization metric. Only 20+ acre parcels are
included in the analysis (40 acre threshold). Darker shading indicates a more parcelized

landscape.
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Figure 76. Extent of private forest land parcelization by township across the ten county

study area as estimated by the new parcelization metric. Only 20+ acre parcels are
included in the analysis (60 acre threshold). Darker shading indicates a more parcelized

landscape.

80 I P age Appendix E Parcelization Assessment



Percent

0.0 -11.2

11.3 - 28.2

28.3 - 51.9

_ 52.0-14HI

o !l8,OOO Meters
I I I I I I I I I

Figure 77. Extent of private forest land parcelization by township across the ten county
study area as estimated by the new parcelization metric. Only 20+ acre parcels are
included in the analysis (80 acre threshold). Darker shading indicates a more parcelized
landscape.
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Discussion
When comparing the results from the eight regression models, some patterns emerge. In

Models 11- IV of Table 2, percent change in population, total estimated market value, and

percent of forested acres adjacent to public water are all significant and positive

predictors. In Models II-IV of Table 3, percent change in population and total estimated

market value are both significant. Change in population is always significantly associated

to parcelization and adjacency to public roads is significant in models analyzing parcels 80

acres or less in size and 60 acres or less in size, but not significant once the parcels reach a

size under 40 acres. Regardless of the parcel's size, percent change in population always

has a significant effect. However, its influence was negative in both models using average

parcel size as the independent variable. When analyzing all private, forested parcels,

adjacency to public water is significant.

The fit of Modell using all forest land and only parcels at least 20 acres was poor in both

instances. The models with the new parcelization metric consistently produced a better fit

of the data to the new metric describing a parcelized landscape. The models also

identified a number of patterns of association between the predictor variables and the

independent variables. For example, change in population was statistically significant at

each level (under 80 acres, under 60 acres, under 40 acres) using the new variable. The

new metric of parcelization appears to be an improvement over conventional predictor of

parcelization, (average parcel size) because it takes into account parcel distribution and

amount of forest land per township. By using this new metric we were able to equalize

the characteristics of each township, regardless of total land size in each township. This

results in more statistically meaningful results regarding the associations of parcelization.

The results from the OLS regressions indicate that the new parcelization metric improves

the fit of the models as compared to average parcel size on the set of regressions that use

all forested parcels as a data set. A higher adjusted R2 value is achieved when using the

new metric than when average parcel size is used as the dependent variable, suggesting

the study's new parcelization metric has greater power in explaining associations with

parcelization.

When further analyzing the set of regressions developed from using the data set that

included all forested parcels, several patterns regarding associations of parcelization

emerge. The influence of the change in population variable became greater at higher

successive acreage screening levels. This correlation seems intuitive; as more people

move to an area, the landscape will become parcelized to provide housing for the

additional population and service industries (e.g., grocery stores, shopping malls) are

needed. Adjacency to public roads is significant at the 80 and 60 acre screen, but not at 40

acres. The pattern of significance seems to suggest that access to larger parcels of land is
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more important than to smaller parcels. This follows with the idea that additional hunting,

fishing, and/or recreational opportunities exist on larger parcels of land. The parcel's

EMV and adjacency to public water are significantly correlated with a parcelized

landscape at all three acreage levels. This means the higher the taxable value of land, the

more likely the land will be divided up and sold.

The fact that adjacency to public water had a significant effect on the extent to which a

landscape is parcelized across all acreage levels was expected. It has long been known

that waterfront property commands a higher sellable value than non-waterfront property

(Doss and Taff, 1996). It stands to reason that owners of waterfront property will try to

capture the greatest economic potential of the land by subdividing the property. The fact

that waterfront property is so parcelized is one reason we chose to conduct the analysis

based on two data sets; one using all forested parcels and the other only considering

forest parcels 20 or more acres in size.

The results from the OLS regressions based on the data set containing forested parcels 20

or more acres in size shows that the new parcelization metric improves the fit of the

models as compared to using average parcel size as a measure of parcelization. As with

the previous data set that contained all forested parcels, a higher adjusted R2 value is

achieved when using the new parcelization metric than when average parcel size is used

as the independent variable. This again suggests the dependent variables have more

explanatory power in explaining associations with parcelization when the new metric is

used.

Conclusions

Using the results from the analyses, one can conclude that forest landscapes experiencing

a large, positive change in population will tend to be more parcelized. This appeared to be

true across the ten county study area, regardless of the average parcel size, location of

the parcel and amount of forest land in the landscape. This relationship between total

estimated market value and parcelization was also positive; the higher total EMV is for

the township, the more parcelized the landscape. When parcels under 20 acres in size

were removed from the analysis, adjacency to public waters is no longer significant. This

can most likely be attributed to the large amount of development along lakeshore within

the study area. Adjacency to public land and public roads is significant in parcels 20 or

more acres in size. These factors tell a story of accessibility; recreational and hunting

access is very important on Minnesota lands. The more forested parcels that are either

adjacent to public land or public roads in a township, the more likely that township is to

become parcelized. This is an interesting finding, as research has suggested that more
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owners surrounding public land makes it more difficult to gain access to that land (Snyder

et aI., 2009).

There are several additional questions this study not addressed in this study. For

example, the study did not identify which adverse impacts associated with a parcelized

landscape (habitat fragmentation, biotic community health, forest productivity,

recreational access, conversion to developed land uses) are of greatest concern.

Depending on the focus of the consequences of parcelization, the strategies for mitigating

these effects can be quite different. Because of this subjective nature of characterizing

what constitutes a parcelized landscape, each situation and associated solution may be

unique. Further analysis is needed to understand how a parcelized landscape impacts

goods and services associated with working forests.

Correctly characterizing parcelization across a large area begins with the recognition of

important patterns associated with and drivers of parcelization within the landscape. A

substantial barrier to making these assessments is the availability of data. In this study,

because the area examined was extensive (ten counties), many problems were

encountered while attempting to obtain the data needed to make this characterization.

For example, each of the ten counties records parcel transactions differently. The

frequency by which such parcel records are updated and made available in a GIS format

also varies, as does the temporal extent of parcel level data. One county may have spatial

GIS data recording parcel owners spanning many years while another county is still

working on creating their first GIS database. Characterizing the rate by which a landscape

becomes parcelized can only be done if time-series data of parcelization activity is

available. Such data would enable researchers to describe the degree to which a

landscape is parcelized at separate points in time, which would help identify the

characteristics of parcels most susceptible to parcelization. It would be useful to discuss

with land management agencies the need to maintain and improve parcel- level data in a

GIS format to facilitate such future analyses.

Another issue associated with conducting parcelization studies across a large spatial

extent is formatting and interpreting the data that is obtained. It took considerable effort

to manipulate the study's 100,000 parcel-level data records within ArcView, Excel, and

SPSS. A particularly problematic issue that was encountered with the parcel data was

multiple, adjacent parcels with a common owner. For tax or survey purposes, often a 40

acre parcel of land is treated as two separate 20 acre parcels. Even though the same

individual owns both parcels, it still appeared in the database as two separate parcels.

Without developing computer routines to identify these parcels, dissolved the boundaries

between these adjacent parcels, and then merged them into a single parcel record, the

analysis would have greatly exaggerated the extent to which Minnesota's northern forest
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landscape has been parcelized. We suspect that other studies that have attempted to

quantify and characterize parcelization may not have fully accounted for this issue.

Some counties also have multiple ownership records for one parcel; this occurs when

more than one person owns and pays taxes on that parcel. A manual inspection based on

parcel locations and acreages was carried out to correct this problem as it also would

have exaggerated the effects of parcelization. Because of the study's focus on forest

parcelization, parcels that were not "forested," defined as having 50% or greater forest

cover were not considered, nor were public lands and parcels located within city

boundaries. To account for the development along lakeshores, data analysis was

performed at two levels; one being all private, forested parcels and the second being all

private, forested parcels 20 or more acres in size. Without these careful screens and

manipulations of the data, a characterization of the extent to which the ten county study

area has been parcelized would have been misleading and/or inaccurate.

This study portrays the difficulties encountered when attempting to model and assess

parcelization activity across a spatially-large landscape. It is one of the first to examine

parcelization from this point of view -- one that describes the current state of the

landscape. The associations with a parcelized landscape identified by this study may be

useful in developing strategies to mitigate its effects. The study's methodology and

findings provide a framework for the continued study of parcelization and how it relates

to many other issues. For example, future parcelization research could examine the

relationship between forest parcelization and fragmentation or parcelization and its

specific effects on biodiversity, water quality, or recreational access. An important

limitation to these follow-up studies is the availability of parcel-level data. At the time the

study was undertaken, the data we obtained from the MN DNR to conduct this study is

not available for many regions in Minnesota and not likely available in several areas of the

United States. Perhaps further research could modify the methodology applied in this

study such that similar analyses can be carried out across a range of parcel-level data

formats. Overall, the results in this study shed light on the process and subjectivity of

defining a parcelized landscape and provide a good base for further research.
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Appendix E-l

Table 4. Descriptive statistics for all forested parcels (at least 1 acre).

N Minimum Maximum Mean Std. Deviation

Average o£

aereage2 373 3.17731 972.366787 71.59281 1.06E+02

Average o£

totalner 373 0.00313 0.022107 0.007268 0.002148417

totemv08 365 0 1475193700 1.42E+08 1.65E+08

%0£

adj lakeaere 373 0 99.910752 30.18216 2.55E+Ol

%0£

adLpblclnaere 373 0 100 48.01474 3.44E+Ol

%0£

adLroadaere 373 0 100 64.19495 1.91E+Ol

%0£

1600maere 373 0 100 9.45 19.108

% Change in

population 96-

06 373 -43.2836 100 6.933975 1.64E+Ol
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Table 5. Descriptive statistics for forested parcels 20 acres or more in size.

N Ivlinimum Maximum IvIean Std. Deviation

Avetage of

acteage2 over

20 ae.tes 373 20.7327 1052.27125 113.2917 1.17E+02

Avetage of

totalner 373 0.00313 0.022107 0.007291 2.16E-03

totemv08 365 0 1475193700 1.41E+08 164100000

DID of

adj_lakeacte

ovet 20 actes 373 0 100 30.19454 2.69E+Ol

%of

adLpblclnacte

ovet 20 actes 373 0 100 51.76108 3.53E+Ol

%of

adLroadacre

ovet 20 actes 373 0 100 66.0646 1.97E+Ol

%of

1600macte

over 20 acres 373 0 100 9.68 19.025

% O1ange in

population 96-

06 373 -43.2836 100 7.099556 1.63E+Ol
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